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1. Synthesis and characterization

Materials and measurements. p-tert-Butylthiacalix[4]arene (H,TC4A) was synthesized by the
literature method?! and other reagents were purchased and used as received without any
purification. Magnetic susceptibility measurement was performed on a Quantum Design
MPMS XL-7 SQUID system under a 1000 Oe applied field at the temperature range of 2-300 K.
Magnetic hysteresis was measured at 1.9 K under an average sweep rate of 31 Oe/s. The field
dependence of magnetization was measured at 1.9 K, 3 K and 5 K. The TG-DSC was tested on
a NETZSCH STA449F3 from room temperature to 900 °C under air atmosphere at a ramp rate
of 10 °C/min. CHNS elemental analysis was recorded on a VarioEL instrument. Absolute
Quantum yields were measured by C9920-2. Photoluminescence (PL) spectra were recorded
with the excitation and emission bandpass of 1 nm and the time decay curves were acquired
by an Edinburgh PLSP 920 spectrometer equipped with a Xe900 Lamp and a photomultiplier
tube (R928P) at room temperature. The decay curves were fitted by a double exponential
function of y = aexp(-t/11) + a,exp(-t/1,) + yo. The average lifetimes were calculated according

2 2

to the following equation?: 7 = 1T+ a7y

Syntheses of 1, 1-180, 1-180-CH3;0H and 1-180-H,0.

Colorless flake crystals of 1 were obtained from the solvothermal reaction of the mixture of
H,TC4A (0.036 g, 0.05 mmol), Tb(Ac)s;-xH,O (0.034 g, 0.1 mmol), benzophenone-4,4'-
dicarboxylic acid (H,bzpdc) (0.027 g, 0.1 mmol), N, N-dimethylformamide (DMF, 2.5 mL),
methanol (CH30H, 1 mL) in a 15 mL Teflon-lined autoclave which was kept at 130 °C for 3 days
and then slowly cooled to 20 °C at 4 °C-h. The crystals were isolated by filtration, which were
washed using CH;0H and then dried in air. Yield: ca. 70% based on H,TC4A. Elemental analysis
(%) for (H-DMF)*{Tb,(TC4A),L,(CH;0H),(DMF),(1s-OH)}+13CH30H  (Cy34H156N30375¢Thy):
calculated C, 48.39; H, 5.60; N, 1.26; S, 7.70; Found: C, 48.23; H, 4.84; N, 0.97; S, 7.96.

1-180 were obtained by heating 1 at 180 °C under vacuum for 12 h.

1-180-CH3;OH were obtained by immersing sample 1-180 in CH;0H for 10 h and then drying at
air atmosphere.

1-180-H,0 were obtained by immersing sample 1-180 in distilled water for 5 h and then drying
them at air atmosphere.

Synthesis of 2.

Colorless strip crystals of 2 were obtained from the solvothermal reaction of the mixture of
H,TC4A (0.036 g, 0.025 mmol), Tb(Ac)s:xH,0 (0.017 g, 0.05 mmol), H,bzpdc (0.014 g, 0.05
mmol), methanol (MeOH, 4 mL) in a 15 mL Teflon-lined autoclave which was kept at 130 °C
for 3 days and then slowly cooled to 20 °C at 4 °C-h"1. The crystals were isolated by filtration,
which were washed using MeOH and then dried in air. Yield: ca. 25% based on H,TC4A. CHS
element analysis (%): for {Tbs(TC4A)(HTC4A)L,(CH3OH)4(us-OH)}-5CH3;OH-6H,0 or
C119H153034SgTh,: calculated C, 47.31; H, 5.07; S, 8.48; Found: C, 47.12; H, 4.64; S, 8.87.
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2. Crystallographic analysis and magnetic properties

Single-crystal structure determination.

The intensity data of 1 and 2 were recorded on a Bruker APEX-II system with Cu-Ka radiation
(A = 1.54178 A). The structures were solved in Olex2 with SHELXT using intrinsic phasing and
were refined with SHELXL using least-squares minimization.3= All non-hydrogen atoms were
refined anisotropically. All hydrogen atom positions were calculated geometrically and refined
using the riding model. The selected crystallographic parameters and refinement details were
listed in Tables S1-S2. The crystallographic information files (CIFs) including the HKL and RES
data, and the IUCr CheckCIF reports (PDF formats) can be found in the supplemental materials.
CCDC 2226312-2226313 contain the supplementary crystallographic data for this paper. These
data can be obtained free of charge from The Cambridge Crystallographic Data Centre via
www.ccdc.cam.ac.uk/data_request/cif.

Table S1. Crystal data and structure refinement for 1 and 2

CIAC-267 (1) CIAC-268 (2)
Formula C121H133N302458Tbs  C115H12402455Thy
Formula Weight 2905.46 2782.29
T (K) 179(2) 180(2)
Crystal System Triclinic Monoclinic
Space Group
(no) P-1 C2/c
a(A) 19.1485(7) 12.7641(4)
b (A) 19.6598(6) 57.5684(16)
c(A) 21.4502(7) 36.0789(11)
a(°) 90.609(2) 90
B (°) 111.829(2) 94.785(10)
v (°) 90.189(2) 90
Vv (A3) 7495.4(4) 26418.7(14)
Z 2 8
D. (g cm3) 1.287 1.399
i (mm1) 10.602 12.000
F(000) 2920 11152
Total Data 145719 58631
Unique Data 18629 16159
Rint 0.0690 0.0357
GOF 1.056 1.057
R, [I> 20(/)] 0.0577 0.0462
WR," (all data) 0.1552 0.1254

PRy =Z| |Fol-IFcl I/21Fol; ® wRy={Z[W(Fo>-F2)1/ Zw(Fo?)* 112
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Table S2. Selected bond lengths (A) for 1 and 2

1
Tb(1)-S(008) 2.922(2) Th(3)-S(007)#2 2.928(2)
Th(1)-S(00A)#1  2.933(2) Th(3)-S(00B) 2.927(2)
Tb(1)-0(4) 2.412(6) Th(3)-0(9)#2 2.404(6)
Th(1)-0(2)#1 2.384(6) Th(3)-0(13) 2.383(5)
Tb(1)-0(5) 2.370(6) Th(3)-0(20)#3 2.338(6)
Th(1)-O(1)#1 2.422(6) Th(3)-0(12) 2.422(6)
Th(1)-0(23)#4 2.343(6) Th(3)-O(11)#2 2.380(6)
Tb(1)-0(3) 2.6360(5) Th(3)-0(10) 2.6533(5)
Tb(1)-0(6) 2.275(6) Th(3)-0(16) 2.289(7)
Tb(2)-Th(1) 3.6020(7) Th(4)-Tb(3) 3.6277(7)
Th(2)-Tb(1)#1 3.6152(7) Th(4)-Th(3)#2 3.6096(8)
Tb(2)-S(005) 2.947(2) Th(4)-S(006) 2.950(2)
Th(2)-S(009)#1  2.957(2) Th(4)-S(00C)#2 2.952(2)
Th(2)-0(4)#1 2.355(6) Th(4)-0(9)#2 2.375(6)
Th(2)-0(2)#1 2.369(6) Th(4)-0(13)#2 2.368(6)
Tb(2)-0(5) 2.364(6) Th(4)-0(12) 2.362(6)
Th(2)-0(1) 2.368(6) Th(4)-0(11) 2.364(6)
Tb(2)-0(7) 2.398(6) Th(4)-0(14) 2.374(6)
Th(2)-0(8) 2.373(6) Th(4)-0(10) 2.4606(5)
Th(2)-0(3) 2.4645(6) Th(4)-0(15) 2.397(6)

2
Tb(1)-Th(2) 3.6176(7) Th(3)-0(13) 2.362(5)
Th(1)-Th(2)#4 3.5900(6) Th(3)-0(17) 2.653(6)
Th(1)-S(3) 2.9363(19) Th(3)-0(14) 2.321(6)
Th(1)-S(1)#4 2.9544(18) Th(3)-0(14)#1 2.321(6)
Tb(1)-0(5) 2.364(5) Tb(4)-Th(3) 3.5965(6)
Tb(1)-0(4) 2.376(5) Th(4)-S(7)#1 2.8994(19)
Th(1)-O(3)#4 2.387(5) Th(4)-S(5) 2.9101(19)
Th(1)-0(6) 2.403(5) Th(4)-0(10) 2.357(4)
Tb(1)-O(1)#4 2.346(5) Th(4)-O(11)#1 2.365(4)
Tb(1)-0(2) 2.5515(4) Th(4)-0(12) 2.351(4)
Th(1)-0(8) 2.335(5) Th(4)-O(13)#1 2.365(5)
Th(2)-S(4) 2.897(2) Th(4)-0(17) 2.4265(5)
Th(2)-S(2)#4 2.9161(19) Th(4)-0(15) 2.430(5)
Tb(2)-0(5) 2.358(5) Th(4)-0(16) 2.435(5)
Th(2)-O(4)#4 2.368(5) Th(5)-Th(4)#1 3.6046(6)
Th(2)-O(3)#4 2.361(5) Tb(5)-Th(4) 3.6045(6)
Th(2)-0(1) 2.397(5) Th(5)-S(6) 2.9353(17)
Tb(2)-0(7) 2.360(6) Th(5)-S(6)#1 2.9355(17)
Tb(2)-0(2) 2.5450(5) Th(5)-O(10)#1 2.373(4)
Tb(2)-0(9) 2.404(5) Th(5)-0(10) 2.374(4)
Th(3)-S(8) 2.941(2) Th(5)-O(11)#1 2.370(4)
Th(3)-S(8)#1 2.941(2) Th(5)-0(11) 2.370(4)
Th(3)-0(12) 2.364(4) Th(5)-0(17) 2.667(6)
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Th(3)-0(12)#1 2.364(5) Th(5)-0(23)#2 2.340(5)
Th(3)-0(13)#1 2.361(5) Th(5)-0(23)#3 2.340(5)

Table S3. Bond valence calculations for central O atom of Tb, unitin 1 and 2.
O(3)in1

Atom Atom r (Distance) rg B Bond Valence

O(3) Tb(1) 2.6360(5) 2.049 0.37 0.2046

O(3) Tb(1) 2.6360(5) 2.049 0.37 0.2046

0(3) Tb(2) 2.4645(6) 2.049 0.37 0.3253

0O(3) Tb(2) 2.4645(6) 2.049 0.37 0.3253
1.0598 (Sum)

0(10)in1
Atom Atom r (Distance) rg B Bond Valence
0(10) Tb(3) 2.6533(5) 2.049 0.37 0.1953
0O(10) Tb(3) 2.6533(5) 2.049 0.37 0.1953
0O(10) Tb(4) 2.4606(5) 2.049 0.37 0.3288
0(10) Tb(4) 2.4606(5) 2.049 0.37 0.3288
1.0482 (Sum)
0(2)in2
Atom Atom r (Distance) rg B Bond Valence
0(2) Tb(1) 2.5515(4) 2.049 0.37 0.2571
0(2) Tb(1) 2.5515(4) 2.049 0.37 0.2571
0O(2) Tb(2) 2.5450(5) 2.049 0.37 0.2617
0(2) Tb(2) 2.5450(5) 2.049 0.37 0.2617
1.0376 (Sum)
0(17)in 2

Atom Atom r (Distance) ry B Bond Valence

0O(17) Tb(3) 2.653(6) 2.049 0.37 0.1955

0O(17) Tb(4) 2.4265(5) 2.049 0.37 0.3605

O(17) Tb(4) 2.4265(5) 2.049 0.37 0.3605

0O(17) Tb(5) 2.667(6) 2.049 0.37 0.1882

1.1047 (Sum)

The BVS results of ~1.8-2.0, ~1.0-1.2, and ~0.2-0.4 indicate non-, single-, and double-
protonation of the O atom, respectively. The protonation level of central us;-OH- ions was
deduced by bond valence sum calculations.® ’
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Fig. S1 TGA curves for 1 and 2 at a ramp rate of 10 °C/min in air.

Fig. S2 Partial coordination environment of Tb(lll) ions in Th, unit from top view for 1 (green:
Tb, red: O, grey: C, TC4A and all hydrogen atoms were omitted for clarity). Symmetry codes:
upper: (a) 3-x, 2-y, 1-z; (b) 3-x, 1-y, 1-z; (c) x, 1+y, z. bottom: (a) 2-x, 1-y, 2-z; (b) 2-x, 2-y, 2-z;
(c) x, -1+y, z.
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Fig. S3 Partial coordination environment of Tb(lll) ions in unitl (top) and unit2 (bottom) from
top view for 2 (green: Tb, red: O, grey: C, TC4A and all hydrogen atoms were omitted for
clarity). Symmetry codes: upper: (a) 0.5-x, 0.5-y, 1-z; (b) 2-x, 1-y, 1-z; (c) -1.5+x, -0.5+y, z.
bottom: (a) 2-x, y, 1.5-z; (b) 2-x, 1-y, 1-z; (c) x, 1-y, 0.5+z.

d=19.660 A

Fig. S4 The distance between two u,-O atoms in adjacent Th, units in 1.
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Fig. S5 Field dependences of magnetization in the field range 0-7 T at the range of 1.9 K- 5.0
K for 1. Experimental values as solid cycles while the best calculated curves are represented
as full lines.

20

HIT

Fig. S6 Field dependences of magnetization in the field range 0-7 T at the range of 1.9 K- 5.0
K for 2. Experimental values as empty cycles while the best calculated curves are represented
as full lines.
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3. Computational details

Atomic positions were extracted from the crystal structures obtained by X-ray diffraction. Due
to the number of atoms in the complexes, a molecular model has been made out of the atomic
positions obtained by X-ray diffraction for Th,-3D and Th,-1D, presented in Figure SI1-2. The
models are made out of the monomeric fragments of the complexes, from which the C(CHs);
molecular fragments of the ligands are replaced by H atoms and the linking ligands are
replaced by O,CCHj;. Only the positions of the hydrogen atoms were optimized at the DFT level
using the 2019 release of the Amsterdam Density Functional (ADF) package,®1° while other
atom positions were kept frozen. The calculations employed the revPBE functional,'112 the
triple-T polarized all-electron Slater type basis (TZP) from the ADF basis-set library, used the
scalar relativistic (SR) all-electron zeroth-order regular approximation (ZORA) Hamiltonian?3
and were performed in the unrestricted formalism by considering an open-shell octet spin
state.

All wave function-based calculations were performed using the State-Averaged Complete
Active Space Self-Consistent Field approach with Restricted-Active-Space-State-Interaction
method (SA-CASSCF/RASSI-SO), as implemented in the OpenMolcas quantum-chemistry
package (version 19.11).14 In this approach, the relativistic effects are treated in two steps on
the basis of the Douglas—Kroll Hamiltonian.'® The scalar terms are included in the basis-set
generation and are used to determine the CASSCF wave functions and energies.'® Spin-orbit
coupling is then added within the RASSI-SO method, which mixes the calculated CASSCF spin
free wave functions.1’-18 Spin-orbit (SO) integrals are calculated using the AMFI (atomic mean-
field integrals) approximation.® The resulting spin-orbit wave functions and energies are used
to compute the magnetic properties and g-tensors of the ground state and excited states
multiplets following the pseudospin $= 1/2 formalism, as implemented in the SINGLE_ANISO
routine.?’ Cholesky decomposition of the bielectronic integrals was employed to save disk
space and to speed up the calculations.?! The active space consisted of the eight 4f electrons
of the Tb""ions spanning the seven 4f orbitals; CAS(8,7)SCF.

State-averaged CASSCF calculations were performed for all of the septets (7 roots), all of the
quintets (140 roots), 91 out of the 588 triplets and 77 out of the 490 singlets of the Tb" ion. In
RASSI-SO, roots were mixed through spin—orbit coupling for the Th" ion, 7 septets, 140
quartets, 91 triplets and 77 singlets included. All atoms were described by ANO-RCC basis set.
The following contractions were used: [8s7p5d3f2glh] for the Tb, [7s6p4d2flg] for the Y
atoms, [4s3p1d] for the O, the N and the C atoms and [2s] for the H atoms.?2-23

In both 1 and 2 tetranuclear complexes are centrosymmetric. Thus, calculations were
performed on two non-equivalent Ln(lll) center, with all the other Ln(lll) centers replaced by
the closed-shell Y(lll) ion. Dipole-dipole magnetic couplings between the Ln(lll) centers and
magnetic properties of the complexes including the four Tb(lll) centers were obtained using
the POLY_ANISO routine.?*2> The intramolecular dipolar interactions are first calculated by
the following equation:

,UO I i 3 - >\ 7~ -
E=$ﬂ1'ﬂ2_§(ﬂ1'r)(ﬂ2'r)
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with 7" the Tb=Tb vector, and #1 and #2 the magnetic moment vectors of the two Tb(lll)

centers. Then the exchange interaction in 1 and 2 can be fitted in relation to the experimental
data by using the Lines model?®, where the following Hamiltonian is employed:

exch
. . L

With S the pseudospin 0 = 1/2 operators at terbium sites. The best fitting value for/exch s

selected by choosing the lowest standard deviation value between experimental and

calculated magnetic susceptibility curves.

To give more insights into the orientation of the magnetic axis, the molecular electrostatic

potential is calculated from the LOPROP charge analysis?’:

N - - - - - -
. q; p;rry 1 (@ X1y
V(Tl) = Z - - + - -3 + - -5
= |ri-r| |r,-r| |7, = 7|

Where qi, pi, Qiand i are respectively the charge, dipole, quadrupole moments, and

displacement vector of the [ -th atom. The resulting molecular electrostatic potential is
mapped and represented in Fig. S14 and S15 using the home-made CAMMEL code (Calculated
Molecular Multipolar Electrostatics). The potential is drawn on a sphere defined by the user
around the central lanthanide ion, for a given state (the ground state in this case). For a clearer
representation of the potential, the intensity can be directly related to both the color (red =
high potential and blue = low potential) and the height of the irregularities. This program has
already been used in previous works to give some hints on the orientation of magnetization
axes.?®30 The CAMMEL code is available under GNU General Public License v3.0 and can be
downloaded at https://github.com/rmarchall/CAMMEL.

Fig. S7 Orthogonal views of monomeric fragment (top) and of molecular model (bottom) of 1.
Color codes: Th, purple; S, yellow; O, red; N, light grey; C, black; H, white.
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Fig. S8 Orthogonal views of monomeric fragment (top) and of molecular model (bottom) of 2.
Color codes: Tb, purple; S, yellow; O, red; C, black; H, white.
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Fig. S9 Temperature dependent x,, values for 1 in dots with the calculated curves in full lines
for a screening of the J,./™ value from 2 cm™?to 3 cm™.
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Fig. S10 Temperature dependent y,, values for 2 in dots with the calculated curves in full lines
for a screening of the J,./™ value from 2 cm™?to 3 cm™.

Table S4. Computed energy levels (the ground state is set at zero), main components (>10%)
of the wavefunction for each m; state of the ground-state multiplet ’Fgand composition of the
g-tensor (g, g, 8) of the ground state for the first individual Tb center of 1 at the
CAS(8,7)SCF/RASSI-SO level.

M Energy (cm?) Wavefunction

1 0.0 99.4% |+6>

2 0.0 99.4% |+6>

3 175.8 94.5% | £5>

4 177.7 95.8% |+5>

5 275.7 48.0% |+4> +32.4% |+2> + 17.7% | +0>

6 288.7 78.9% | 4> + 17.2% |+2>

7 299.2 63.6% |+1> + 29.4% |+3>

8 356.5 50.1% |+4> + 25.4% |+0> + 20.3% |+2>

9 369.1 80.8% |+3> + 10.3% |+1>

10 468.5 56.2% | 2>+ 24.9% |+1> + 13.4% |+4>

11 468.8 47.6% | 3> +21.1% |+1> + 15.7% |+0> + 12.5% |+2>

12 528.8 65.7% |+1> + 15.9% |+2> + 13.9% |+3>

13 529.1 40.1% |£2> + 37.6% |+0> + 11.8% |+3>
8x 8y 8:
0.0 0.0 17.9
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Table S5. Computed energy levels (the ground state is set at zero), main components (>10%)
of the wavefunction for each m; state of the ground-state multiplet ’Fgand composition of the
g-tensor (g, g,, 8;) of the ground state for second individual Tb center of 1 at the
CAS(8,7)SCF/RASSI-SO level.

M Energy (cm?) Wavefunction
1 0.0 99.3% |+6>
2 0.0 99.0% | 6>
3 149.7 77.4% | 5> + 18.3% |+3>
4 150.2 64.8% |+5> + 13.2% |+3>
5 196.1 47.1% |+4> + 29.8% |+0> + 17.9% |+2>
6 239.9 59.2% |+4> + 13.9% |+2> + 10.3% |+1>
7 248.7 70.1% | 1> + 21.4% |+3>
8 302.5 56.8% |+4> + 22.5% |+0>
9 318.4 76.7% |£3> + 12.1% | +1>
10 459.1 60.2% |+2> + 23.6% |+1>
11 459.5 53.1% | 3>+ 22.3% |+1> + 16.8% | +0>
12 567.6 74.3% |+1> + 19.7% |+2>
13 568.0 51.0% |+2> + 37.2% | +0>
8x 8y 8:
0.0 0.0 17.9
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Table S6. Computed energy levels (the ground state is set at zero), main components (>10%)
of the wavefunction for each m; state of the ground-state multiplet ’Fgand composition of the
g-tensor (g, g, 8) of the ground state for first individual Tb" center of 2 at the
CAS(8,7)SCF/RASSI-SO level.

M Energy (cm?) Wavefunction
1 0.0 98.8% | 6>
2 0.0 98.8% |+6>
3 165.4 81.3% |+5> + 10.8% |+3>
4 168.1 87.7% |+5>
5 218.3 37.2% |£2> +24.7% |+4> + 23.7% | £0> + 10.8% |+1>
6 244.9 54.1% |+1> + 16.4% |+5> + 16.1% |+3>
7 269.8 71.9% |+4> + 24.1% |+2>
8 359.8 69.6% |+4> + 19.6% | 0>
9 365.0 73.0% | £3> + 14.8% | +1> + 10.3% | 45>
10 517.5 73.2% |£2> + 24.8% | +4>
11 520.1 68.4% | 3>+ 27.2% |+1>
12 629.2 82.0% |+1> + 16.6% |+3>
13 629.5 48.5% |+2> +47.9% |+0>
8x 8y 8:
0.0 0.0 17.8
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Table S7. Computed energy levels (the ground state is set at zero), main components (>10%)
of the wavefunction for each m; state of the ground-state multiplet ’Fgand composition of the
g-tensor (g, g,, 8;) of the ground state for second individual Tb center of 2 at the
CAS(8,7)SCF/RASSI-SO level.

M Energy (cm?) Wavefunction
1 0.0 98.5% |+6>
2 0.1 98.6% | 6>
3 148.5 66.2% |+5> + 16.4% |+3> + 12.2% |+1>
4 149.6 73.3% | 5>+ 12.3% |+3>
5 188.9 36.9% |£2> + 26.6% |+0> + 17.1% |+4> + 14.1% | 5>
6 209.1 47.7% |+1> + 30.3% | 5> + 10.1% | +3>
7 250.6 63.9% |+4> +22.7% |+2> + 10.1% |+1>
8 331.5 56.1% |+4> + 19.1% |+0> + 12.7% |+3>
9 339.8 57.5% |+3> + 18.5% |+4> + 13.8% |+1>
10 484.3 61.5% |+2> + 24.8% | +4>
11 487.6 61.9% |+3>+22.1% |+1> + 10.6% |+2>
12 587.4 81.0% |+1> + 18.4% |+3>
13 587.7 49.4% |+2> + 47.0% | +0>
8x 8y 8:
0.0 0.0 17.8
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Table S8. Low-lying exchange states energies, global g values and orientations in pseudospin
%, local gz orientations and toroidal moment 1 calculated in 2.

E(cm) | Global gvalue Global g orientation Local g; orientation T (Me. A)

0.00

0.0 10.15

0.00

5.97

35.7 0.00

5.97

6.03
6.05
6.05
6.05
6.05
6.05
6.05
6.07

5.5 5.07

6.13

35.9 0.00

6.13

12.1

0.0 0.00

12.1

SISHSHSHS;
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Fig. S11 Different views of the calculated total electrostatic potential (expressed in e bohr?)
at 3 A around one Tb(lll) ion, with the g, direction in blue arrow for 1. Color code: red = O;
yellow = S; and green = Tb; H, C and N are omitted for clarity.

Fig. S12 “Top” view (left) and “side” view (right) of the computed ground-state anisotropy
axes (blue) of 1 (top) and 2 (bottom) for the 2 non-equivalent Tb(lll) centers. Color codes: Tbh,
purple; O, red, S, C and H are removed for clarity.

Table S9. Computed energy difference (AE) and exchange coupling constant (Je,) for 1 and
2.

Jdip (Cm_l) Jexchﬁt (Cm_l)
1 -4.31 2.6
2 -4.23 2.5
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4. GC analysis and luminescent properties

—— Tb,-1D-60]
3.35 (CH,0H) ——Tb,-1D-1801

3.21 (air)

Abundence

6.63 (DMF)
A

1 2 3 4 5 6 7 8 98 10
time (min)
Fig. S13 GC-MS analysis of 1 at 60 °C and 1-180 at 180 °C.
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Fig. S14 Luminescence excitation and emission spectra at room temperature in solid (a) and
DMF (c = 2x10“*mol/L) (d) of 1 and 2, as well as the CIE chromaticity diagrams in solid (1, b; 2,

c) and DMF solution (1, e; 2, f) with A, = 365 nm.
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Fig. S15 The absolute QY measurements for 1 at room temperature in the solid state (top) and
DMF solution (bottom).
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Fig. $16 The absolute QY measurements for 2 at room temperature in the solid state (top) and
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Fig. S17 Decay curves of 1 and 2 in the solid state at room temperature under A, = 365 nm.
Solid traces represent the fitting results.
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Fig. S18 Decay curves of 1 and 2 in DMF (¢ = 2x10* mol/L) at room temperature under A, =
365 nm. Solid traces represent the fitting results.
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